abstract. An updated, annotated checklist of the species of the genus Vanilla is presented, with information on nomenclature, distribution, literature and examined specimens. A key for the determination of the species is included. A new proposal of infrageneric classification of Vanilla is provided.
The pantropical genus Vanilla Plum. ex Mill. belongs to the subtribe Vanillinae and the subfamily Vanilleae, it comprises some 106 species of hemiepiphytic vinous orchids (Soto Arenas, 2003) . Recent phylogenetic analyses have shown that it is closely related to the South American genera Dictyophyllaria Garay and Epistephium Kunth and to the achlorophyllous genus Lecanorchis Blume (Cameron, 1996; Cameron et al., 1999, Soto Arenas & Alvarez-Buylla, in press) .
Information on vanillas has been collected for a phylogenetic analysis, but since no modern revision exists, it has been necessary to evaluate the status of all the proposed taxa. The results of this survey are presented here, pending the production a formal revision.
Vanilla has proved to be a taxonomically difficult genus (Soto Arenas, 2003) . The first species were named before the establishment of the binomial system of nomenclature (Linnaeus, 1753) and their nomenclature and typification is confusing. Some taxa were described from sterile material, and like other hemiepiphytic plants, vegetative traits vary greatly, rendering such characters difficult to use for determination. A particular problem is that several taxa have been described from immature buds, in which measurements, and shape of the segments can be substantially different from the morphology of the same features at anthesis, making identification uncertain. Furthermore, numerous species are known from a surprisingly small number of specimens, mostly due to the scarcity of available flowering material because of their irregular flowering and the ephemeral nature of the flowers, the positioning of the inflorescences in the canopy of the rain forests, and the low density of some populations. Vanillas from densely populated areas in the tropics apparently face severe conservation problems and their populations are often depleted. Additional complications are the poor preservation of the flowers in herbarium specimens, the flowers often rotting before they dry, and the presence of some complexes in which interspecific differentiation is subtle. A very large group of American species is pollinated by male Euglossine bees attracted by chemical compounds (Roubik and Ackerman, 1987; Dressler 1993; Soto Arenas & Alvarez-Buylla, pers. obs.) . In other orchids with similar pollination systems, there may there be little morphological differentiation, yet the species can be effectively separated by barriers imposed by the fragrancecollecting behavior of their pollinators (van der Pijl & Dodson 1966) .
Our knowledge of Vanilla is therefore far from adequate to produce a good, modern revision of the group, although there have been important contributions, such as two revisions of Vanilla (Rolfe, 1896; , the treatment by Klotzsch (1845) and regional accounts by Hoehne (1945) , Correll (1951) , Cribb & Hunt (1984) , La Croix & Cribb (1995) , Luer (1972) , , Seidenfaden (1992) , and Szlatchetko and Olzewski (1999) . The revision by Portères, the last full account of the genus, although useful, is somewhat out-ofdate because, although we accept a similar number of species in this checklist compared with his revision (110 species), there are substantial differences. The description of several new species, improved collections of some poorly-known taxa clarifying their status, and our understanding of the distribution of the species and their phylogenetic relationships (Soto Arenas, 2003; Soto Arenas et al., unpublished results) have improved our understanding of the genus.
The fragmentary or poor material of some taxa available to led him to propose affinities between taxa that belong to different lineages of the group. Therefore, the aims of this paper are to present a new classification of the genus based on cladistic analysis of morphological and molecular data presented elsewhere (Soto Arenas, 2003; Soto Arenas & Alvarez-Buylla, in press) , to present an updated checklist of the species and to stress where more information is needed. This revision will also allow the better identification of species and constitute a base for future research.
Material and methods
A bibliographic revision was conducted. Specimens were examined in the following herbaria: AMES, AMO, BM, F, G, K, L, NY, P, W. Special attention was paid to type and critical specimens, for example flowering material from type localities where the species were described from sterile or immature material. When possible, we examined cultivated and living wild specimens, spirit-preserved flowers, botanical illustrations and photographs. Affinities of many taxa have been assessed with the aid of molecular data, published elsewhere (Soto Arenas, 2003; Soto Arenas et al., in press ).
Infrageneric classification of Vanilla
The genus Vanilla is a rather diverse assamblage of species of pantropical distribution. Despite the lack of morphological synapomorphies in the genus, there is strong molecular evidence that it is monophyletic (Soto Arenas & Alvarez-Buylla, in prep., Cameron, unpubl. data). The following combination of characters are diagnostic for Vanilla: the hemiepiphytic vinous monopodial growth habit, with roots produced at each internode (these characters are found in some Galeolinae, a subtribe that may be considered part of Vanillinae, and Clemastepistephium N.Hallé), fleshy fruits and the wingless seeds with a hard seed coat (similar seeds are apparently found in Dictyophyllaria).
Vanilla is an ancient group, and most morphological groups within it are monophyletic and have defined geographic distributions. In many ways it is a very diverse genus compared with others in the Orchidaceae. Some authors might favor the idea that the genus should be split into more uniform assemblages with a more restricted geographic distribution. The type species, Vanilla mexicana, and most of Portères' section Membranacea could be easily considered as the genus Vanilla with the rest of the species separated in a different genus. Strong molecular and morphological information supports this view, although it is equally correct (in terms of recognizing monophyletic taxa) to consider all of them in a single genus, although it has few morphological synapomorphies.
The inner lineages of the genus may be supported by molecular characters, but most of them lack morphological synapomorphies that permit their recognition and we found that their acceptance as separate genera is not favoured by other authors. One of the main reasons to keep Vanilla in its traditional sense is to keep the traditional use of the name. The type species, V. mexicana, is in one of the two main clades, and the species cultivated for their aromatic fruits fall in the other one. To recognize both lineages as different genera would produce the following problems:
• The proposal of a new genus to accomodate the economically most important species in the LANKESTERIANA 9(3), January 2010. © Universidad de Costa Rica, 2010. Orchidaceae, to which the name "vanilla" or "vainilla" has been attached since pre-Linnean times.
• A new lectotypification of the genus, whose nomenclature has been historically complex, and conservation of the name for the cultivated species.
We believe that to keep Vanilla in its traditional sense is congruent with the phylogeny of the group and to maintain the nomenclatural stability that has now been reached. Rolfe (1896) proposed a formal infrageneric classification of Vanilla, recognising two sections: Foliosae and Aphyllae. accepted Rolfe's sections and, in Foliosae, proposed 3 subsections: Papillosae, Lamellosae and Membranacea. However, his subsections are invalid as he provided them with neither a Latin diagnosis nor a type. Furthermore, his sections and subsections are polyphyletic, except for subsection Membranacea which is paraphyletic (Soto Arenas, 2003) .
Section Aphyllae is polyphyletic, because the leafless habit evolved independently at least four times in the genus, or maybe is the plesiomorphic condition for the clade containing the Caribbean-Paleotropical taxa, in which leafy species are also included. The leafless condition evolved independently at least once (V. penicillata) in the clade of V. planifolia. If sect. Aphyllae is polyphyletic, then sect. Foliosae is also polyphyletic. These sections are also hierarchically incongruent, because they do not reveal the existence of the two main clades in the genus: the membranaceous species and all the others. Porterés included both V. wrightii (= V. bicolor) and V. palmarum, the most basal species in the clade containing the American nonmembranaceous leafy species, and V. weberbaueriana (= V. ruiziana) and V. pleei, to which he had no access to appropriate material (see comments under these species in the checklist) in subsect. Membranacea. Subsections Papillosae and Lamellosae are very heterogeneous and incongruent with our cladistic analyses.
In order to be congruent with the phylogenetic analyses, we propose Vanilla to be formed by two subgenera: Vanilla and Xanata. As defined here subgenus Xanata comprises two sections: Xanata and Tethya.
Proposed classification of Vanilla
The following classification is proposed here. Species groups are indicated in an informal way. They are easily recognized morphologically, but there is little evidence of their monophyly, and in some cases they may well be paraphyletic.
A. Vanilla subgenus Vanilla
Vanilla subsect. Membranacea Portères in Bouriquet, Le Vanillier et La Vanille: 159 (1959) . nom. illeg.
Plants with membranaceous leaves. Inflorescences scarcely or not at all differentiated from vegetative axis. Lip without a penicillate callus. Column united to the lip only at the base. Column with a subperpendicular, protruding anther (incumbent only 90°), concave stigma, and smooth ventral surface. Type species: V. mexicana Mill.
distribution: 15 species in the Neotropics, most diverse in southern Brazil.
Subgenus Vanilla has never been used as a name for this taxon, but it is automatically applicable to the group of V. mexicana Mill., the type species of the genus.
The genus Dictyophyllaria is practically identical in floral morphology to the V. parvifolia group. Its recollection and comparison with this subgenus and other Vanillinae is much needed.
Two groups can be recognized, but their limits are not clear-cut:
1. V. mexicana group: Petals undulate; sepals usually inrolled; lip very wide, 3-to 5-lobed, with a wide, obtuse apical lobe and numerous high keels or an elevated, very fleshy callus; and column lacking a basal triangular keel on the abaxial surface.
Species placed here include Vanilla costaricensis, V. guianensis, V. inodora, V. martinezii, V. methonica, V. mexicana, V. oroana and V. ovata thickened keels in the lip apex extending to the lateral lobes; species from Amazonia and Guyanas V. hostmanii 30. Inflorescence with less than 15 flowers; leaves less than 18 × 7 cm 31 31. Mid-lobe of the lip subquadrate-ovate, with 5-6 thickened keels on the apical, central part of the lip, not extending to the lateral lobes, axial keel low; sepals rounded, slightly subcalyptrate; species from Central America V. cribbiana 31. Mid-lobe of the lip ovate, with c. 8 thickened keels, rather warty on the apical part of the lip, extending to the lateral lobes, 1-3 elevated, axial keels; sepals acute and conspicuously calyptrate; species from Peru and Bolivia V. weberbaueriana distribution: Indonesia (Java and Sumatra).
SyNOPSIS OF VANILLA
We interpret this species as the plant illustrated by Comber (1990) in Orchids of Java. It has flowers with green tepals and a large, deflexed, white lip with conspicuous trichomes at the lip apex. Vanilla albida is similar to V. montana and V. yersiniana, and they have been submerged in the synonymy of the former by some authors. However, V. montana has larger trichomes at the lip apex, broader leaves, and V. yersiniana has shorter trichomes and whiter tepals, longer sepals and shorter lip. The plant illustrated by Comber (1990) was collected on Gunong Hambali, Lenkong, SW Java, not far from Blume´s original locality. Comber (pers. comm.) indicated that the sepals become yellower with age. Blume´s plate 67 shows a flower also with greenish tepals, similar to Comber´s plant rather than to the Thailand plants identified as V. albida in recent years that must treated as V. yersiniana. Often relegated to the synonymy of V. albida to which is closely related. However, it has a larger penicillate callus in which the scales are so divided, that they look more like hairs than scales. This, together with its isolated distribution in Andaman Islands, suggest that is better considered as a distinct species. The holotype of V. bakeri was destroyed at B; the only duplicate of it is housed at HAC, but it has only fruits. The original description of the flower suggests that it may have been based in an immature bud of V. barbellata, but details of the lip ornamentation do not coincide with the morphology of that species. The lectotype, although sterile, corresponds with the morphology of V. barbellata, the fruits being smaller those of V. dilloniana. Its flowering season also corresponds to that of V. barbellata and there is also an additional collection of V. barbellata from the same locality (León 6278 HAC!). The status of V. calyculata remains uncertain and no original material has been located. However, the description suggests that the name must be applied to the specimens listed below. Its calyculate ovary, long emarginate midlobe of the lip, small leaves and the relatively high elevation of its habitat are characteristic. This species is closely related to V. chamissonis from Brazil. Specimens from El Salvador have been misidentified as V. phaeantha (Hamer, 1974 Another member of the V. africana complex, often considered as conspecific with V. ramosa. It is characterized by its broad leaves, unbranched inflorescence, and flowers with a broader and less acute crenulate front lobe of the lip. Characteristic is the presence of very broad, oval bracts at the base of the raceme. also indicated a larger lip, midlobe and column in V. crenulata, compared with V. ramosa.
In living condition, V. crenulata flowers are easily distinguished by their conduplicate, gibbose midlobe of the lip, with a penicillate callus at the top of the gibba. In their relatives (e.g. V. ramosa) the lip is rather flat, but this character is difficult to see in herbarium specimens. considered V. crenulata to be a synonym of V. africana. : 196-198, fig. 92 Distinguished by its starry flowers, conspicuously trumpet-shaped 3-lobed lip, edged with rich purple, in which the midlobe is triangular and longer, and with yellowish papillae towards the lip apex. The only known population in Florida has been wiped out, although plants survive in cultivation.
Although similar to the other leafless Caribbean species, it is easily distinguished when flowering material is at hand. Vanilla clavicula has an entire lip; from V. barbellata it is distinguished by its larger flowers and much longer midlobe of the lip. Many specimens bear small leaves, similar to those found in V. claviculata and V. poitaei, but rarely seen in V. barbellata. Vanilla poitaei has a larger lip and the margins are crisped. This large-flowered species is a member of the V. hostmanii group. Among the group, it is distinguished by the rather lax inflorescence, with distant flowers (c. 1 cm apart), patent bracts, subentire lip, with a subrhombic blade, and very scarcely papillose sepals; V. cribbiana, V. hostmanii and V. ruiziana have conspicuously granulose sepals. From V. cribbiana it is additionally distinguished by the narrower, thinner leaves which are more long acuminate-cuspidate, laxer inflorescences, less defined apical lobe, veins of the disc more conspicuously thickened, and flowering time mostly in March-May, not in JulyAugust. Vanilla hostmanii from Amazonia has very long inflorescences which bear much more flowers (e.g. [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] Vanilla grandiflora has somewhat larger flowers that V. pompona (lateral sepals up to 8.4 cm in the type specimen). The sepals are narrower, subacute, the petals less rounded, and the lip has a subquadrate apex, not deeply notched as V. pompona. This species is characterized by its large, broadly elliptic to suborbicular leaves, abruptely apiculate of rather thin substance. Floral morphology suggests a close relationship with V. imperialis, with a very large rostellum and a trumpet-shaped, concave lip, which is apiculate at apex (after drawings sent by de Wildeman to Kew). Porteres´ fig. 85 (1954) shows a straight, undulate, entire lip lacking the characteristic apicule at apex. Vanilla guianensis has been regarded as an obscure species. Splitgerber, in the original description, mixed a species of the membranaceous group with the fragrant fruits of a penicillate species, perhaps V. grandiflora. The illustration that appeared in De Vriese, Tuinb.-Fl. 3: 33. 1856, clearly illustrates the mistake, and it is not accurate with respect to the flower and inflorescence structure, since the inflorescence, if short and with small bracts for a species of the Membranaceous group, is densely-flowered, and the lip is rather deeply 3-lobed.
Rolfe (1896) recognized Splitzgerber's mistake and reduced V. guianensis to the synonymy of V. inodora (his concept including specimens that here we recognize as V. inodora, V. mexicana, and V. guianensis) and considered Reichenbach's proposal of V. surinamensis as an error. However, Rolfe described Vanilla acuta in the same revision, based on a Kappler specimen and cited a Schomburgk illustration at the British Museum from the Berbice River, as probably belonging to the same species. We agree that Kappler's and Schomburgk's specimens are conspecific, although it is evident that the original description was based upon an open bud, very damaged by the dissection. The very short inflorescence with small bracts, and rather chartaceous texture of leaves are very characteristic for a membranaceous species.
Later, Ames and Schweinfurth (1925) described V. latisegmenta. Their description is very good and the type well-preserved and with analytical drawings and matches very well with the several specimens listed below from the Guyanas and Amazonia. This is a large flowered species that seems to be very close to V. mexicana, but it is distinguished by its much broader lip (45-50 vs. 30 mm broad), which is not as distinctly 3-lobed, but approaching hexagonal with the apical lobe very broadly ovate, or obscurely defined, its few-flowered inflorescence (bearing only 4-5 flowers), shorter than 10 cm, usually 4-5 cm long and the small, ovate, acuminate bracts. Vanilla martinezii from Guatemala has also a subentire, very broad lip, but in this species the veins are warty in the basal half, and the raceme is longer. In dried specimens the very broad lip in which veins are strongly marked is very distinct. This species is closely related to V. africana. However, the lip is fleshier, fused to the column in the basal 1/4, and with papillae in the disc rather than long bristles. distribution: Endemic to Peru.
We have dissected floral buds (not attached to an inflorescence) at G and BM. It is a species of the V. pompona group, with large tepals (e.g. petals at least 63 × 8 mm), with a rather smooth lip, a callose, penicillate callus, and a thickened axial cushion in the apical part of the lip. The lip is trilobed, with the midlobe projecting and perhaps emarginate. However, it seems to be distinct from all the known species in that group, particularly by the widely elliptic, rounded leaves.
Another, well-preserved bud from the G specimen is perhaps an Epistephium species, because of its numerous retrorse hairs and lip scarcely fused to the column. sourcEs: Vanilla hartii is an interesting species with a weak vegetative habit similar to that of V. bicolor. However, it presents flowers, and especially a penicillate callus with the structure of the V. planifolia group, with which it has been confused.
Vanilla lepriurii is considered here to be a synonym of V. hartii. stressed that his V. leprieurii was distinct because the nervation in the center of the lip is denser, with the zone before the nervation thicker, more imbricated scales in the penicillate callus, and the apex of the lip more emarginate, apiculate and pleated.
Vanilla hartii has not been previously reported from Brazil, but we have a herbarium specimen and two unidentified leaf samples whose ITS DNA sequences indicate that they belong to V. hartii. The collections from Costa Rica are very stout. This species is a member of the V. africana group, resembling vegetatively V. africana, but it is easily distinguished by its truncate, rectangular, sharply recurved midlobe of the lip, and warts and papillae in the center of the blade. When flattened, the midlobe of the lip appears slightly broader towards the apex. In the other members of the V. africana group, the apical LANKESTERIANA lobe of the lip is acute to acuminate, with retrorse, fimbriate scales, rather than warts. Hist. Nat., B, Adansonia 16 (2-4): 220 (1995 Vanilla hostmanii is a member of a small group of species that includes also V. cribbiana, V. dressleri, and V. weberbaueriana, characterized by the conspicuously distichous arragement of the basal bracts, its entire to obscurely trilobed lip adorned with thickened, papillose veins on the lip apex, and with the ovary, sepals and the petals keels oddly granulose. From them is distinguished by its many-flowered racemes, larger leaves, a more thickly veined lateral lobes of the lip. It has cream-colored flowers.
Vanilla barrereana and V. porteresiana, described by Veyret & Slatchetko (1995) , have the characteristic thickened veins and granulose sepals surface but have smaller measurements and different lip tips. We have compared them with immature buds of V. hostmanii and we believe than they are better considered synonyms of V. hostmanii. Several specimens of V. hostmanii have been annotated as V. planifolia var. gigantea, but we have been unable to locate the type specimen of this variety to confirm if it is a synonym of V. hostmanii or of V. grandiflora (= V. pompona sensu Hoehne), as stated by Hoehne in 1945.
Vanilla hostmanii seems to be a common species in Guyana and the Amazon. V. lujae De Wild., Belg. Colon. 10: 28 (1904 Distinguished from other species from the island by its rather broad leaves. V. martinezii is member of the V. mexicana group. The most similar species is V. guianensis, however in V. guianensis the callus is formed by 5 basal keels and 3 rather prominent ones, but not or almost not verrucose, and the lip apex is trilobed. V. martinezii seems to be endemic of the wet lowlands around Lake Izabal. Rchb. f. & Warsz. in Bonplandia 2: 97 (1854) . Type: Colombia (New Granada), 6-8000ft., Warscewicz s.n. (holo. W19363!; iso. K-LINDL!).
V. methonica
distribution: Colombia and Peru, apparently only on the eastern slopes of the cordillera.
We have seen very few specimens referable to this species, and the type is poorly preserved. However, the protologue is good enough to identify their specific concept with modern specimens from Peru.
The rather short inflorescences (for the membranaceous group), with small, broadly ovate bracts and the large flowers with a strongly 3-lobed lip, in which the lateral lobes are oblong and rounded and the emarginate midlobe are characteristic. Like many others in the V. mexicana group, it has 3 longitudinal keels, converging on the lip apex, but the keels are thickened in the distal part and somewhat rugose. It seems to be more closely related to V. inodora, but it lacks the characteristic cushion-like, massive callus of that species.
V. oroana Dodson, from the Pacific slopes of Ecuador, has very large foliaceous bracts, the tepals are strongly contorted, and it has 5 apical keels on the acute lip; no other membranaceous vanilla is known from Andean South America. V. epidendrum Mirb., Hist. Nat. Pl. 9: 249 (1802-6) . V. vanilla (L.) Huth in Helios 11(9): 136 (1893). distribution: U.S.A. (Florida), Cuba, Puerto Rico, Hispaniola, Lesser Antilles, Trinidad and Tobago, perhaps N. South America (Venezuela). Reported repeatedly from Guianas and Brazil, but the examined material belongs to V. latisegmenta or other taxa.
The taxonomic history of this species is very confusing. Mexican specimens referred to this species belong to V. inodora. Its lip is 3-lobed, the midlobe is well-developed and can be subacute to rounded. It is closely related to V. costaricensis with a truncate lip, to V. ovata and V. martinezii with larger flowers, and the latter with many warts near the base of the lip.
Some authors have considered V. inodora as the valid name of this species. Although the type of V. inodora is lacking flowers, there is abundant material from the original area to establish that it is the species V. microcarpa H. Karst., Deut.sche Fl. 458 (1880-83 Vanilla oroana is a member of the membranaceous group. It is a large vine, flowering at apex up to 18 m tall, with a very long inflorescence bearing large foliaceous bracts up to 110 × 65 mm. The large flowers have contorted tepals and the lip is covered with papillae and the apex is 5-keeled. Its sepals and petals are green, and its lip white, with yellow-orange lamella on apical lobe. Its nearest relatives seem to be the members of the V. mexicana complex.
V. ovalifolia Rolfe = V. zanzibarica 69. V. ovalis Blanco, Fl. Filip. 448 (1845 This is the only leafless Vanilla found in the South America. It was described from a specimen with immature buds. Flowering material has larger flowers than those stated in the original description, with greenish-yellow sepals, white petals and a white lip with a yellow center (DS = 57 × 11 mm; LS = 57 × 12 mm, P = 57 × 11 mm, L = 53 × 32 mm, column = 42 mm long; ovary = 30 × 3 mm). It differs from the Caribbean species by its larger flowers, lacking purplish markings, the very long trichomes on the apex of the lip (up to 1 cm long), and the laceratefimbriate lateral lobes of the lip. These features and the very long column suggest that it is probably not related to the other leafless American vanillas, but to V. ribeiroi, which also has reduced, xerophytic leaves. Vanilla penicillata grows in white sand areas and its stems are less than 5 mm thick. This species has white flowers and a lip adorned with conspicuous apical, retrorse, yellow trichomes. The lip covered with hairs is reminiscent of that of the Central American V. helleri, which has a more trilobed lip and broader leaves; in V. ribeiroi the leaves are very short and narrow. This leafless vanilla has spectacular white flowers with an apricot or pale pink throat to the lip, petals which are very broad and a lip with a somewhat undulate margin. It is very closely related to V. madagascariensis and V. phalaenopsis from the Seychelles; if they are considered conspecific, the distribution: Peru and Bolivia.
The identity of V. ruiziana has remained obscure since its publication in 1846. The holotype specimen, lost when the Berlin Herbarium was destroyed, was sterile, having stout stems and acute to acuminate, lanceolate-oblong leaves. However, at least a duplicate of the same collection ("247 Epidendrum lanceolatum, vaynilla vulgo, folium cum caule, et flor" in Ruiz & Pavón handscript, and annotated "M. Pavón", perhaps in Reichenbach's hand) has been found in Geneva (G 7889/167)! The flowers are relatively poorly preserved, but it is possible to appreciate its granulose sepals and ovary surface, the thickened veins of the lip and the acute, strongly subcalyptrate sepals. This combination of characters is exclusive to the modern specimens from Peru and Bolivia. The type specimen of V. weberbaueriana, although bearing only young buds, also belongs here.
Leaf shape differences between the types of V. ruiziana and V. weberbaueriana seem striking, but there are intermediate specimens connecting both extremes. The vegetative parts of V. ruiziana seem to be taken from a shaded spot. assigned V. weberbaueriana to subsection Membranacea (= subsect. Vanilla). The study of more abundant material shows that V. ruiziana is closely related to V. hostmanii, differing mostly in its shorter inflorescences, the tepals which are acute, the sepals conspicuously calyptrate and a larger, ovate midlobe to the lip which bears 1-3 elevated, axial keels near the apex,. Well-preserved flowers of this species are unknown to us. However, old flowers and dissected buds show a very close relationship with the South American V. palmarum, and these species must be compared carefully to determine if they are distinct. With Vanilla palmarum, it shares the similar habit and habitat, the lack of a penicillate callus, the presence of 5-6 axial, shortly pubescent lines on the distal half of the lip, the long lanuginose area beneath the stigma, and the lip fused to the column for only about a half of the column length. The densely-fruited raceme and the pods with a well-developed calyculus are also similar. The many fruits per inflorescence suggest self-pollination. This species seems to be related to V. cristagalli, but the ornamentation on the lip is much reduced to warty, apical papillae. Hoehne (1944) indicated that the specimen could be a mixture of parts of different species, the leaves being very long acuminate, and thin. Specimens collected in Amazonia (J.B.F. da Silva 590, MG!) have flowers indistinguishable from those of the type of V. schwackeana, but with thick, coriaceous, oblong-elliptic leaves with recurved margins, suggesting that Hoehne's doubts about the mixture nature of the type specimen had substance. collEctions: BRAZIL: PARA: da Silva 590 (MG!), 591 (AMO! sterile).
distribution: Amazonian Colombia.
This species is rather mesophytic, the type having slender stems, drying almost black, and thin leaves covered with epiphylls. The parallel veins and transverse secondary veins of the leaves resemble those of Epistephium leaves. The raceme is lax with about 4 to 8 (perhaps more) successive whitishgreen flowers with very narrow tepals and a very long tubular lip with a conspicuous penicillate callus. The flowers seem to develop over a long period, and small, undeveloped buds are present when one flower is in anthesis, perhaps in the way described for V. pauciflora, to which might be related. A little known species which, in the protologue, was compared with V. griffithii Rchb. f., but differs in the narrowly spathulate sepals and petals, the small shortly bilobed but not flabellate midlobe of the lip, the series of transverse lamellae beneath the hair cushion, and the different anther. It has a reddish lip. It is found at higher elevations, more than 1000 m, than V. griffithii. The small members of the membranaceous group found in Brazil and Argentina are a taxonomically difficult complex, due to the scarcity of material, poor preservation or condition of the type specimens, and the similarity of the described taxa.
Vanilla angustipetala (syn. V. rojasiana) and V. parvifolia have almost identical habits, inflorescences and flowers, except for the presence of lamellae in V. parvifolia and rows of warts on the lip in V. angustipetala. The plant illustrated in t. 22 of Hoehne's Flora Brasilica, and identified as V. parvifolia, shows longer, more acute leaves, longer inflorecences with more flowers and more acuminate sepals and narrow midlobe of the lip, approaching to V. edwallii or V. organensis. sourcE: This species has been repeatedly confused with the other Indian leafless species such as V. wightii. V. walkeriae is similar to the Indian Ocean leafless species V. phalaenopsis and V. madagascariensis, with large, white flowers bearing very broad petals and 2 longitudinal rows of hairs on the lip disc. It has been confused with V. wightii. Part of the confusion can be traced to a mixture of both leafless Sri Lankan species on the type sheet of V. walkeriae at Kew. collEctions: SRI LANKA: Champion s.n.
